During July to August in 1992, a unusual foliar blight disease was observed on soybean plants intercropped between rows of winter wheat in an upland field converted from a paddy field at Tohoku National Agricultural Experiment Station in Morioka, northern part of Japan. The symptoms appeared as primary lesions consisting of small, circular necrotic spots, 1-mm or less than 1-mm in diameter, followed by secondary lesions showing circular to irregularly-shaped and large-sized areas of necrosis around the primary lesions under humid conditions. All the isolates of Rhizoctonia solani Kuhn consistently recovered from leaves with the primary and secondary lesions (hereinafter referred to as leaf spot isolates) formed anastomoses in a high frequency (>75%) with the tester isolates of the anastomosis subgroup AG-2-1 but in a low frequency (<16%) with those of the AG-2-2 IIIB and IV and anastomosis group AG-BI. Among the 66 leaf spot isolates, 64 were auxotrophic for thiamine, whereas the isolates of the AG-2-1 were autotrophic for thiamine. The remaining 2 isolates could not grow even in the presence of thiamine. Culture appearance and optimum growth temperature of the leaf spot isolates were similar to those of the AG-2-1 rather than to those of the AG-2-2 IIIB and IV subgroup. Inoculation tests revealed that the leaf spot isolates were highly pathogenic to soybean, adzuki bean and kidney bean and caused severe pre-emergence and post-emergence damping-off, but were not pathogenic to rape and radish. The isolates caused foliar blight on soybean. These results indicated that most of the leaf spot isolates of AG-2 from soybean did not fit to either the AG-2-1 or AG-2-2 subgroup. Hence, we assigned these isolates to a new subgroup 3 in AG-2 (designated as AG-2-3).
RESULTS

Symptoms
The symptoms of the new foliar blight of soybean appeared as primary lesions consisting of circular necrotic spots, 1-mm or less than 1-mm in diameter, and as secondary lesions showing circular to irregularly-shaped and large-sized areas of necrosis around the primary lesions under humid conditions ( Fig. 1) . The disease was mostly developed on young or middle-aged leaves. The powdery-white hymenia were sometimes observed on the ventral side of diseased leaves.
Anastomosis
group Twelve isolates from the leaves of soybean showing web blight symptoms were easily assigned to the AG-1 IB of R. solani (Table 1) . Among the 66 leaf spot isolates from primary lesions and secondary with those of the AG-2-1 subgroup, but could not grow on glucose asparagine medium with thiamine. They grew well on GA+thiamine-HCl+0.5% yeast extract. a) About 100 overlapped hyphae in dual culture were microscopically observed for the determination of anastomosis group.
lesions, representative isolates R-1, R-4 and R-8 (leaf spot isolates from soybean) displayed anastomoses in a high frequency (>75%) with tester isolates of AG-2-1, but in a low frequency (<16%) with the AG-2-2 IIIB and IV, and AG-BI isolates ( Table 2) . No leaf spot isolate formed anastomoses with any of the isolates of the AG-1, AG-3, AG-4, AG-5, AG-6, and AG-7 groups. The remaining 63 isolates freely anastomosed with AG-2-1. Based on the anastomosis frequency between isolates, the leaf spot isolates were closely related to AG-2-1. Thiamine requirement When 7 representative leaf spot isolates from soybean were grown in liquid GA with or without thiamine, they were auxotrophic for thiamine and more closely resembled the isolates of AG-2-2 III B or IV which are thiamine-auxotrophic than those of AG-2-1 which are thiamine-autorophic (Table 3) . On solid culture, among the 66 isolates from leaf spots 64 were auxotrophic for thiamine. The remaining two isolates could not grow even when thiamine was added to GA, but grew well on GA supplemented with 1% yeast extract (Table 1) .
Accordingly, leaf spot isolates that freely anastomosed with tester isolates of AG-2-1 were auxotrophic for thiamine, except for two isolates. new foliar blight of soybean7). Therefore, the primary lesions on soybean leaves were ascribed to basidiospore infection. The infection was almost uniform within a field, suggesting an air-borne type of dissemination. R. solani is a complex of various strains. The anastomosis group system is considered to be the most useful grouping method for the fungus13, 16, 20) . At present, 11 anastomosis groups, AG-1 through AG-10 and AG-BI, have been reported20). So far, in soybean, AG-1 IA, IB and IC, AG-2-1, AG-2-2 IIIB and IV, AG-3, AG-4, AG-5, AG-7, and unknown UNK anastomosis groups have been identified from various parts of the plant3, 8, 17, 19, 20, 22, 23) . Leaf spot isolates from primary and secondary lesions of soybean formed strong anastomoses with the tester isolates of AG-2-1 which are thiamine-autotrophic, whereas they seldom formed anastomoses with those of AG-2-2 and AG-BI which are thiamine-auxotrophic. The only problem is that most of the leaf spot isolates tested were auxotrophic for thiamine, except for 2 isolates which could not grow even in the presence of thiamine. These findings indicate that the leaf spot isolates in the AG-2 group can be readily distinguished from the AG-2-1 or AG-2-2 subgroup on the basis of the anastomosis frequency and thiamine requirement, suggesting that leaf spot isolates are members of a new subgroup in AG-2. Since thiamine requirement is reported to be a characteristic of the anastomosis groups rather than of the individual isolates13,16), it has been considered to be a reliable criterion for distinguishing members of certain closely related anastomosis groups2,1316). Recently, five intraspecific groups (ISGs) in AG-2, ISG 2A to 2E, have been reported based on isozyme polymorphism and rDNA restriction analysis of the internal transcribed spacer (ITS) region5). However, since the separation of these ISGs is not based on host range or ecological characteristics, further pathological and ecological studies are required5). Target spot isolates of ISG 2E obtained from tobacco leaves in the USA were previously assigned to AG-2-2 and then to a newly defined subgroup related to AG-2-15). However, presently these isolates have been reassinged to AG-321). In the inoculation tests of basidiospores, leaf spot isolates from soybean was not pathogenic to tobacco leaf (Naito, unpublished) but pathogenic to soybean leaf.
The culture appearance and mycelial growth temperature of the leaf spot isolates from soybean closely resembled those of AG-2-1 rather than those of AG-2-2 IIIB and IV. Hyphal linear growth rate of the leaf spot isolates at the optimum temperature was higher than that of the isolates of AG-2-1, although the difference may be attributed to the types of isolates tested. Leaf spot isolates were highly pathogenic to soybean, kidney bean, and adzuki bean in the Leguminosae, causing severe pre-emergence damping-off, but not pathogenic to radish and rape in the Cruciferae. On the other hand, the isolates of AG-2-1 were highly pathogenic to cruciferous plants, and the results coincided with the findings reported by other authors3, 19, 22) . It is reasonable to assume that the leaf spot isolates from soybean correspond to the AG-2 group on the basis of the anastomosis frequency, because the subgroup is very different from any of the defined AG-BI and AG-8 groups which seldom formed anastomoses with the isolates of AG-216,20). So far no anastomosis subgroup that can form strong anastomoses with AG-2-1 and that is auxotrophic for thiamine has been reported. Therefore, we suggest that these isolates belong a new anastomosis subgroup 3 in AG-2 (designated as AG-2-3). The assumption that this subgroup is genetically distinct from known AG-2-1 and AG-2-2 III B and IV is supported by analyses of the restriction fragment length
